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Self-organized growth of Pb/Si1(111) at low temperatures
M. Hupalo, V. Yeh, L. Berbil-Bautista, M. C. Tringides

Goal: To grow atomic-scale structures of uniform size and geometry with control of their dimensions. Normally growth is either layer-by-layer or 3-dimensional, with single steps separating different levels
Result: For Pb/Si(111) we have observed unexpectedly that 1slands of uniform height and similar geometry (ie. flat tops and steep edges) can be grown at low temperatures.
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Pb Wetting layer on Si(111)-(7x7)
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0=2ML T=129K

- very smooth wetting layer
- the (7x7) periodicity is preserved
- strain 1s removed by the wetting layer

| L
10 20

Si(111) 7x’7 surface

|
| |
| |
| |
_roughness 0.07nm | I Close film with small R :
IR L T o R ! 1 roughness _7'Steps !
., e : ] 9-steps '
| A |
[ 5-steps [
| |
®=2MI : 5 :
T=133K ! %— Clustering of !
50x50nm?> : g 4 1 islands :
BN NN |
I o3 A I
| |
| - |
| 2 |
] |
| |
| 1 |
| |
:  § T : 400
| 110 130 150 170 190 210 230 250 270 290 !
| |
© =3Ml ! ) i _T(K) ) X : 350 |-
T=192K : - As deduced with diffraction and STM uniform height |
50x50nm’ | :
l l
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |

i1slands with height differing by 2d can be selected by
choosing the suitable growth condition of T,0. Lower
heights are preferred at low temperature or coverage
as shown 1n the kinetic phase diagram.
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